It is important to identify characteristics related to poor disease control and frequent visits to the emergency department (ED). The objective of the present study was to compare the characteristics of patients attending the adult ED for treatment of asthma exacerbation with those attending an asthma specialist clinic (AC) in the same hospital, and to determine the factors associated with frequent visits to the ED. We conducted a cross-sectional survey of consecutive patients (12 years and older) attending the ED (N = 86) and the AC (N = 86). Significantly more ED patients than AC patients reported ED visits in the past year (95.3 vs 48.8%; P < 0.001) and had difficulty performing work (81.4 vs 49.4%; P < 0.001. Significantly more AC than ED patents had been treated with inhaled corticosteroids (75.6 vs 18.6%; P < 0.001) used to increase or start steroid therapy when an attack was perceived (46.5 vs 20.9%; P < 0.001) and correctly used a metered-dose inhaler (50.0 vs 11.6%; P < 0.001). The history of hospital admissions (odds ratio, OR, 4.00) and use of inhaled corticosteroids (OR, 0.27) were associated with frequent visits to the ED. In conclusion, ED patients were more likely than AC patients to be dependent on the acute use of the ED, were significantly less knowledgeable about asthma management and were more likely to suffer more severe disease. ED patients should be considered an important target for asthma education. Facilitating the access to ambulatory care facilities might serve to reduce asthma morbidity. 
Introduction
Acute asthma is a very common medical emergency and remains a frequent cause of presentation to emergency departments (ED) and of hospital admissions (1) (2) (3) . Asthma patients that depend on ED services are generally considered to have extremely poor disease control and a poor prognosis (4) . It is important to identify characteristics related to poor disease control and frequent visits to the ED in order to apply appropriate clinical management (5) . Unfortunately, few data are available about the characteristics of those who rely on ED care for acute episodes of asthma (1) .
In a recent study (6) we compared the characteristics of patients who frequented the adult ED of Hospital de Clínicas de Porto Alegre (HCPA) with acute asthma. We concluded that a substantial proportion of the patients who visit the ED (51.2%) are frequent visitors. These patients are more likely to have had at least one hospital admission in the previous year, to use a home nebulizer and to lack a written asthma action plan. They should be considered the most important target for asthma education.
Hanania et al. (5) compared the demographic characteristics of patients attending the ED of a teaching hospital for treatment of acute asthma with those attending an ambulatory care asthma center in the same hospital for the same complaint and concluded that a subgroup of asthmatics depends primarily on crisis-oriented care for the management of asthma.
There is also evidence that patients, especially those whose disease is poorly controlled, benefit from facilitated referrals to specialists. The provision of efficient asthma education can also significantly reduce the risk of health care use, including unscheduled physician visits, ED visits, and admissions to hospital for acute asthma (7) .
The objective of the present study was to compare the clinical characteristics of patients attending the adult ED of a teaching hospital for treatment of an acute asthma exacerbation with those attending an asthma specialist outpatient clinic (AC) in the same hospital for treatment of non-urgent asthma. A second purpose of the study was to determine the factors associated with frequent visits to the ED in these two groups of patients.
Material and Methods

Study design
We conducted a cross-sectional survey of consecutive patients (12 years and older) who frequented the adult ED for the treatment of asthma exacerbation and at the outpatient asthma care facility. The study was performed at the HCPA (a large, tertiary care, university-affiliated hospital). The data for the ED group were collected between September and October 2001 and the data for the AC group were collected between March and October 2002. Patients were included in the AC group until they corresponded to the same sample size as the ED group.
The protocol was reviewed and approved by the Ethics and Research Committee of the HCPA, and written informed consent to participate in the study was obtained from patients or their parents.
Subjects
Patients were eligible to participate if they had a clinical diagnosis of asthma as defined by the American Thoracic Society guidelines (8) and were 12 years or older. An exacerbation in asthma was defined by an increase in wheezing and/or dyspnea. Patients were excluded if the primary reason for the ED visit was not acute asthma.
Patients were excluded if they suffered from other chronic respiratory illnesses. Patients were enrolled only once in the study.
Measures and procedures
All patients were assessed by a member of the study team. Patients who consented to participate answered a questionnaire applied by a member of the study team while in the ED or in the routine AC. Data were collected regarding demographic characteristics, socioeconomic status, the attack that led to the current visit, asthma-related morbidity, regular medications, past medical history, asthma management plan, patient behavior, and the correct handling of a metered-dose inhaler (MDI). Each patient's skill in using an MDI was assessed by the project member using a five-item observational check list containing the important steps in using this device (5) .
Statistical analysis
All analyses were performed using the SPSS 10.0 software. Data were summarized using proportion, mean ± standard deviation, and median with interquartile. Univariate analysis was performed using the chi-square test, Student t-test, and Wilcoxon rank sum test where appropriate. Results were considered significant at P < 0.05. Univariate analysis was used to compare the ED group with the AC group. We also performed a separate univariate analysis for the dependent variables of 1) patients with 2 or more ED visits in the last year, 2) patients with 3 or more ED visits in the last year and 3) patients with 4 or more ED visits in the last year. Variables that were significant (P < 0.05) at two-tailed univariate analysis were evaluated for inclusion in a multivariate logistic regression analysis which yielded an odds ratio and 95% confidence interval for each factor in the model. All P values were two sided, with P < 0.05 being considered statistically significant.
Results
Eighty-six patients who frequented the adult ED for treatment of acute asthma over a period of two months and 86 patients who went to the AC over a period of 8 months were evaluated for recruitment, and all were included in the study.
The demographic characteristics and socioeconomic status of the population are shown in Table 1 . Most patients (70.9%) were females and white (75.0%). The ED group was younger than the AC group (45.6 ± 18.5 vs 38.4 ± 18.3 years, respectively; P = 0.03). The two groups did not differ regarding other demographic characteristics or socioeconomic status.
The data about asthma morbidity, regular use of medications and past medical history are presented in Table 2 . Significantly more ED patients reported previous ED visits compared with AC patients in the past year (95.3 vs 48.8%, respectively; P < 0.001) and in the past month (58.1 vs 12.8%, respectively; P < 0.001). Eighty-one percent of ED patients had difficulty performing work or other activities as a result of asthma in the past month compared with 49% of AC patients (P < 0.001). There was a higher rate of days of oral theophylline compared with the AC patients (32.9 vs 17.4%, respectively; P = 0.031). ED patients were more likely to have acute respiratory illness (defined by the presence of a sore throat, rhinorrhea, sneezing, sputum production, or fever) than ambulatory care patients (41.3 vs 14.5%, respectively; P = 0.005). There was a higher rate of current smoking status among ED patients compared with AC patients (27.3 vs 8.1%, respectively; P = 0.03). The two groups did not differ regarding other characteristics in this category.
The data about being provided with a written asthma management plan and handling of MDI are shown in Table 3 . Fifty-six percent of ED patients reported having an asthma attack action plan compared with only 29% of AC patients (P < 0.001). Significantly more AC patients than ED patients used to increase or start steroid therapy when an attack was perceived (46.5 vs 20.9%, respectively; P < 0.001). Ninety-one percent of AC patients reported use of MDI medications compared to 75% of ED patients (P = 0.008). Significantly more AC patients than ED patients were able to perform all steps of an adequate MDI technique (50.0 vs 11.6%, respectively; P < 0.001). Only 36.5% of AC patients compared with 65.9% of ED patients stopped medications without medical advice when they felt asthma was getting better (P < 0.001). Fifty-one percent of AC patients vs 33% of ED patients reported knowledge about factors triggering asthma (P = 0.02). Eighty-six percent of ED patients vs 63% of AC patients were interested in participating in an asthma education program (P = 0.003).
The results of multivariate logistic regression analysis for different categories of vist frequency are presented in Table 4 . The history of hospital admissions in the previous year (≥3 and ≥4 ED visits in the last year) and use of regular inhaled corticosteroids were independently associated with frequent visits to the ED. disability for ED patients compared with AC patients in the past year (median 11 vs 2, respectively; P < 0.001) and in the past month (median 3 vs 0, respectively; P < 0.001). Significantly more AC patients had been treated with a regular inhaled corticosteroid than ED patients during the preceding year (75.6 vs 18.6%; P < 0.001). Significantly more ED patients had been treated with
Discussion
We compared the clinical characteristics of patients attending the ED adult for treatment of acute asthma exacerbation with those of patients attending an AC for nonurgent treatment of asthma in a large, tertiary care, university-affiliated hospital in the south of Brazil. We also determined factors associated with frequent visits to the ED in these two groups of patients.
There were no differences between groups regarding sex distribution or ethnic origin. It is worth noting that patients belonging to the AC group were older (mean age 52.8 ± 15.7 years) than those belonging to the ED group (38.4 ± 18.3 years). A previous study (9) supported the association between younger age and multiple previous ED visits and nonadherence to regular treatment. However, the present study did not find any association between age and frequent visits to the ED in a multivariate logistic regression analysis (P > 0.05).
There were no differences between groups in socioeconomic status. Of interest is the fact that 53.5% of all the patients avoided using asthma medications due to cost concerns and that 66.5% of patients had a very low income level (<R$ 12,000 per annum, corresponding to approximately US$ 4,000). It is worth noting that our institution provides care for the public health system patients without direct user fees. As a consequence, our study population is made up of people with lower income and sociocultural level. Asthma is more prevalent and severe among lower socioeconomic groups (10) , and it is likely that our sample is biased toward the socially disadvantaged. Otherwise, the present study did not show any association between socioeconomic status and ED visit frequency for asthma care. Again, these results are restricted by the low-income level of patients attending our Hospital, making it more difficult to adequately control the effects of belonging to a higher socioeconomic 
status.
Compared to the patients attending the ED, patients attending the asthma outpatient clinic were more likely to report previous ambulatory care visits for asthma treatment, to be taking regular inhaled corticosteroids, to increase or to initiate steroid therapy when an attack was perceived, to have adequate MDI technique, to take regularly the prescribed medications even when their asthma was getting better, and to have knowledge about asthma triggers. Moreover, only 17% of the AC patients took oral xanthine as a regular medication compared to 33% of the ED patients, and only 3.5% of the AC patients are current smokers compared to 14.0% of the ED patients. These findings reflect the higher level of asthma education in the group of patients attending the AC. By contrast, only 29.1% of the AC patients reported having a written asthma attack action plan compared to 55.8% of the ED patients.
technique adequately in all steps (50.0 vs 11.6%; P < 0.001). This reflects the fact that asthma education level was greater in the AC group compared to the ED group. By contrast, Hanania et al. (5) reported that significantly more AC patients than ED patients had adequate MDI technique, and with a higher frequency of correct use (100 vs 82%; P < 0.05). This observation suggests that even the patients of the ambulatory care clinic of our Hospital should be better trained in the MDI technique.
Our study did not control the severity of the airflow obstruction that caused patients to seek the ED. However, a previous study (14) showed that only 13% of the patients who appeared at the adult ED of our Hospital with an asthma attack had a forced expiratory volume in the 1st minute (FEV 1 ) above 50% of the predicted value. Thus, we believe that most of the patients attending our ED are subjects with moderate to severe acute asthma.
Compared to the patients attending the AC, ED patients were more likely to have difficulty performing work or other activities as a result of asthma, to have more days of disability in the previous year and month and to have more acute respiratory illnesses. However, the patients in the AC group were more likely than the ED group to have attended scheduled follow-up visits during the previous year. These results suggest that the patients dependent on ED care are more likely to suffer more severe disease as a consequence of their inappropriate health care utilization behavior. Other measures of asthma severity such as hospital admissions in the past year, past ICU admissions for asthma and previous intubation/mechanical ventilation did not differ between groups.
The present results show that a substantial proportion of patients are frequent visitors to the ED. To determine the factors responsible for this behavior, we compared the characteristics of patients who were occasional visitors with those of patients Previous studies have demonstrated that the use of a written action plan may reduce asthma morbidity, as indicated by the significant effect of providing such an action plan to the patients on the rate of both hospital admissions and ED visits (11) (12) (13) . However, in our study we found that the frequency of visits to the ED was higher in the urgent care group compared to the routine care group (P < 0.001). This paradoxical finding could be explained by the low standard of self-management in spite of having a written action plan and the actual behavior exhibited by the ED patients during an asthma attack. Although lacking a written action plan, under routine care patients were more likely to increase or to initiate steroid therapy when their asthma got worse. Our data show that significantly more AC patients than ED patients used the MDI who were frequent visitors. The results of the multivariate analysis for different categories of visit frequency identified two variables (history of hospital admission in the previous year and regular use of inhaled corticosteroids), which were independently associated with frequent visits to the ED.
Previous hospitalizations are a marker of asthma severity and in our study were associated with frequent ED visits. Similarly, recent studies reported an association between repeated ED visits and previous hospitalization (2, 11, 15) . In another study (10) , a prior admission to a hospital did not prove to be so strong a predictor of frequent ED visits for relapse within eight weeks after an acute asthma exacerbation in adults.
Inhaled corticosteroids are the most effective medications currently available to treat symptomatic asthma. They are considered to be the first-line therapy for patients with daily asthma symptoms (16, 17) . A previous study demonstrated that inhaled corticosteroids can prevent exacerbations of asthma that could lead to hospitalizations (18) . In our study, the regular use of inhaled corticosteroids was associated with a low frequency of ED visits. In most regions of Brazil, not all the asthma medications for the treatment of outpatients are provided by the public health care system. Economic factors could explain the infrequent use of regular inhaled corticosteroids (only 46.5% of all patients), but we did not find differences in the income level when comparing frequent ED visitors with occasional ED visitors. Moreover, we found that 76% of ambulatory patients used regular inhaled corticosteroids compared to only 19% of ED patients, with no difference in income level between groups. As previously shown, these findings lead to the speculation that low income may be a marker for sub-optimal health care utilization rather than a cause of it (5).
Our study is restricted by its crosssectional design, which limits our conclusions to correlational observations rather than providing the identification of causal processes.
This study suggests that ED patients should be considered an important target for asthma education. Provision of self-managing education in the ED and facilitating the referral and access to ambulatory care might serve to reduce asthma morbidity.
